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(57)Abstract: 

PURPOSE: To provide the subject compound 
represented by a specific formula and useful for coating 
materials excellent in flexibility, chemical resistance, 
toughness and adhesivity. 

CONSTITUTION: The objective compound represented 
by the formula (R1, R3 are organic groups containing 
aromatic rings; R2 is organic group containing sulfur) 
(preferably bisphenol and polysulfide, respectively), 
having a mol. wt. of ^1000, preferably ^1500, and 
produced by reacting a solid bisphenol epoxy resin, etc., 
with a mercapto group-ended polysulfide compound, etc. 
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The title epoxy resins I (Rl, R3 = aromatic ring-containing organic groups; R2 



S-containing organic groups) with average mo. weight >1000 and 
impact-resistant 

coating compns. containing I and optionally curing agents are claimed. Thus, 
85 parts Epikote 1004 was treated with 15 parts Thiokol LP 55 to give a 
solid polysulf ide-modif ied epoxy resin, 100 parts of which was mixed with 
6.2 parts ADEKA Hardener EH 227 (modified polyamine) and 200 parts MEK to 
give a coating, which was spread on a galvanized steel sheet at wet 
thickness 200 |um, cured at 60°, immersed in water at 60°, 

then cured at room temperature for 10 days to give a sample coating film, which 

showed good impact resistance. 
ST solid polysulfide epoxy resin coating; impact resistant polysulfide epoxy 

coating; curing agent polysulfide epoxy coating 
IT Rubber, polysulfide 

RL: PREP (Preparation) 

(reaction products with epoxy resins, preparation of, modified 
polyamines-crosslinked, coatings, impact-resistant) 
IT Galvanized iron and steel 

RL: USES (Uses) 

(sheets, coatings on, solid polysulf ide-modif ied epoxy resin compns., 
containing polyamine curing agents, impact-resistant) 
IT Polysulfides 



RL: PREP (Preparation) 

(epoxy, preparation of, modified polyamines-crosslinked, coatings, 

impact-resistant ) 
IT Coating materials 

(impact-resistant, solid polysulf ide-modif ied epoxy resin compns., 

containing modified polyamine curing agents) 
IT Epoxy resins, uses 

RL: PREP (Preparation) 

(polysulf ide-, preparation of, modified polyamines-crosslinked, coatings, 

impact-resistant ) 

IT 52037-99-7, ADEKA Hardener EH 220 111516-04-2, Adeka Hardener EH 227 
144246-22-0, Fujicure 5001 

RL: MOA (Modifier or additive use); USES (Uses) 

( crosslinking agents, for solid polysulf ide-modif ied epoxy resins, for 

impact-resistant coatings) 
IT 25068-38-6DP, Epikote 1004, reaction products with mercaptan-terminated 
polysulf ides 
RL: PREP (Preparation) 

(preparation of, modified polyamines-crosslinked, coatings, 

impact-resistant ) 
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aromatic ring-contg. organic rad; R2 = S-atom-contg . organic rad] wherein av. 
mol. wt. is at least 1000. 

Also claimed are the resin where Rl , R3 = bisphenol-skeletoned organic rad. 
and a paint compsn. for molten Zn plating surface contg. (a) said epoxy resin 
and (b) a curing agent. 

USE/ADVANTAGE - Used in corrosion-proof paint on molten Zn-coated steel plate 
in coastal areas heavy industrial areas and cities where Zn is readily 
corroded. Product excels in flexibility, resistance to chemicals, durability 
and adhesion. Paint requires less drying time and the film is tough. 

In an example, 90 pts . wt . of 'Epicoat 1004' by Yuka Shell Epoxy KK was added 
to 5 pts. of mer captan-end polysulphide at 135 deg.C, after mercaptan rad. 
disappeared mixt . was cooled to room temp. 100 pts. wt . of above epoxy resin. 
Curing agent = 6.2 pts. of 'Adeka Hardener EH-227'. Solvent = 200 pts. wt . 
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Adhesivity after ageing at high humidity = 25/25. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to a solid polysulfide modified epoxy resin. This 
invention relates to a coating composition with shock resistance drying time is short and good 
and strong adhesion power to various adherends, such as a hot-dip zinc-coated steel sheet, 
especially about the coating composition which used the above-mentioned solid polysulfide 
modified epoxy resin. 
[0002] 

[Description of the Prior Art]The galvanized steel sheet, especially the hot-dip zinc-coated steel 
sheet are used for a bridge, a railroad, a building, the offshore structure, etc. by the anti- 
corrosiveness which stood high. The anti-corrosiveness of a hot-dip zinc-coated steel sheet is 
demonstrated by the protective film formation which zinc oxidizes, forms precise coats, such 
as a zinc oxide and zinc hydroxide, and intercepts oxygen and water from the iron surface, and 
the sacrifice corrosion prevention operation which the zinc which covered the iron surface 
dissolves previously. However, in the seashore zone where the influence of a sea salt particle 
or sea water reaches, a protective film is not made easily and it is easy to exhaust zinc. In the 
area with the air pollution by nitrogen oxides or a sulfur oxide, a zincky corrosion rate is large 
and it is known that a life will become short. Therefore, in order for consumption of zinc to 
expect long-term corrosion prevention in an intense seashore zone and city part, it is preferred 
to paint on a hot-dip zinc-coated steel sheet. 

[0003]The motion which paints in order to make a tall stack etc. into the color which matched 
the surrounding scene has increased from the rise of earth environment concern in the thermal 
power plant currently built in the industrial area etc., or the iron mill. However, such a tall stack 
does not have few cases where a hot-dip zinc-coated steel sheet is used. 
[0004] However, as compared with a non-galvanized steel sheet, the adhesion of a hot-dip 
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zinc-coated steel sheet of a paint is bad, a blister, peeling, etc. occur for a short period of time, 
and there is a problem of****. For example, a coat embrittles by the reaction between zinc and 
a coat, and a general-purpose oily system anticorrosive paint, ready mixed paint, etc. peel 
easily. 

[0005]Then, it stuck also to the adherend which is hard to stick like a hot-dip zinc-coated steel 
sheet easily, and drying time was short, shock resistance was good, and development of the 
coating composition in which consumption of zinc can expect long-term corrosion prevention in 
an intense seashore zone, a heavy industry area, and a city zone was desired. 
[0006]Therefore, the purpose of this invention has short drying time, and its shock resistance is 
good, and it is providing the solid polysulfide modified epoxy resin used for a coating 
composition with strong adhesion power to various adherends and the above-mentioned 
coating compositions, such as a hot-dip zinc-coated steel sheet. 
[0007] 

[Means for Solving the Problem]ln view of the above-mentioned purpose, as a result of 
research, wholeheartedly this invention persons, A coating composition containing a solid 
polysulfide modified epoxy resin which has a specific structure, and a hardening agent found 
out that drying time was short, shock resistance was good, and adhesion power to various 
adherends, such as a hot-dip zinc-coated steel sheet, was strong, and thought it out to this 
invention. 

[0008]That is, a solid polysulfide modified epoxy resin of this invention is a general formula. 

[Formula 2] 

0 O 

/ \ / \ 

CH 2 -CH-Rj -R 2 -R 3 - CH-CH 2 

(however, R 1 and R g are the organic groups containing an aromatic ring, and R 2 is an organic 

group containing a sulfur atom.) ~ it is a polysulfide modified epoxy resin shown, and is 
characterized by the average molecular weight being 1000 or more. 

[0009]The coating composition of this invention is (a). The above-mentioned solid polysulfide 
modified epoxy resin is contained. 

[0010]The coating composition for molten zinc plated surfaces of this invention is (a). The 
above-mentioned solid polysulfide modified epoxy resin and (b) A hardening agent is 
contained. 

[001 1]This invention is explained to details below. 

[1]A solid polysulfide modified epoxy resin solid polysulfide modified epoxy resin is a following 
general formula (1). It is expressed. 
[Formula 3] 



http://www4.ipdl. inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ipdl.i... 3/5/08 



JP,06-172492,A [DETAILED DESCRIPTION] 



Page 3 of 13 



O O 

/ \ / \ 

CT^-CH-I^-Rj-Rg-CH-CHj • - • (D 

[0012]The above-mentioned general formula (1) Inner R 1 and R g are an organic group 

containing an aromatic ring, and R 2 is an organic group containing a sulfur atom. 

[0013]Although the organic group containing a bisphenol skeleton, a novolac type organic 
group, a glycidyl amine type organic group, etc. are mentioned as organic group R 1 containing 

the above-mentioned aromatic ring, and R 3 , the organic group containing especially a 

bisphenol skeleton is preferred. 

[0014]As an organic group containing the above-mentioned bisphenol skeleton, For example, 
a bisphenol A type epoxy resin, a bisphenol A D type epoxy resin, A bisphenol smooth S form 
epoxy resin, a halogenated-bisphenol-A type epoxy resin, The thing which has a bisphenol 
skeleton of molecular structure equivalent to bisphenol skeletons, such as bisphenol F type 
epoxy resin and a halogenated bisphenol female mold epoxy resin, or the thing which has 
molecular structure similar to these can be mentioned. 

[0015]The above-mentioned general formula (1) Organic group R 2 containing an inner sulfur 

atom is a following general formula (2) preferably. It is a polysulfide skeleton shown. 
[Formula 4] 

<- R 4- S m)n- •■•< 2 > 

[0016]The above-mentioned general formula (2) To inside, it is desirable especially preferred 
that the ranges of the average content m of S are 1-3, and it is 1.5-2.5. Furthermore, it is 
desirable especially preferred that it is 1-50, and the ranges of the average content n of a 
polysulfide skeleton are 2-30. 

[0017]The above-mentioned general formula (2) It is preferred that it is an organic group 
containing two or more carbon atoms, and inner R 4 is especially a following general formula 

(3). What is shown is preferred. 
[Formula 5] 

- C 2 H 4 OCH 2 OC2H 4 - • ■ • (3) 

[0018]The average molecular weight of a polysulfide modified epoxy resin which was 
mentioned above is 1500 or more preferably 1000 or more. An average molecular weight does 
not serve as a solid at a room temperature by less than 1000, and the purpose of this invention 
cannot be attained. 

[001 9]A solid polysulfide modified epoxy resin which was mentioned above, For example, 
usual solid epoxy resin, i.e., solid bisphenol type epoxy resin, solid novolak type epoxy resin, 



http://www4.ipdl. inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ipdl.i... 3/5/08 



JP,06-172492,A [DETAILED DESCRIPTION] 



Page 4 of 13 



etc., etc., Substances (for example, mercaptan end polysulfide compound etc.) which have a 
polysulfide skeleton can be manufactured by making it react with the bottom of existence of a 
catalyst of the third class amines, alkali, etc., or a non-catalyst. 

[0020]Content of a polysulfide skeleton in the above-mentioned solid polysulfide modified 
epoxy resin is controllable by choosing appropriately a molecular weight of a compound which 
has a polysulfide skeleton used as a raw material. Content of a polysulfide skeleton is 
controllable also by choosing appropriately a molecular weight of solid bisphenol type epoxy 
resin. Content of a polysulfide skeleton is controllable also by adjusting a reaction ratio 
(quantitative ratio of both ingredients made to react) of a compound and bisphenol type epoxy 
resin which has a polysulfide skeleton. 

[0021] [2](a) which mentioned above a coating composition of coating composition this 
invention fundamentally A solid polysulfide modified epoxy resin is contained. It is (a) 
especially. A solid polysulfide modified epoxy resin and (b) A thing containing a hardening 
agent is preferred. 

[0022] (b) The hardening agent above-mentioned hardening agent is what has an epoxy group 
of a solid polysulfide modified epoxy resin or a hydroxyl group, and reactivity, For example, 
polyamine, polyaminoamide, dicyandiamide, imidazole derivatives, an acid anhydride, block 
isocyanate, melamine resin, etc. are mentioned. 

[0023] (1) As polyamine polyamine, For example, diethylenetriamine, triethylenetetramine, 
tetraethylenepentamine, Pentaethylenehexamine, isophorone diamine, 1,3-bis(aminomethyl) 
cyclohexane, M-xylenediamine, cyclohexylamine, N-cyanoethyl xylylene diamine, N- 
aminoethyl piperazine, 1-(2-aminoethyl) piperazine, N-cyanoethyl xylylene diamine, 
menthonaphtene diamine, polyamine epoxy resin adduct that makes an epoxy resin react to 
superfluous amine, and is manufactured, A polyamine ethyleneoxy door duct, a polyamine 
propyleneoxy door duct, cyanoethylation polyamine, Or a dehydration condensation thing 
produced by making polyamine, phenols, and aldehyde react, denaturation polyamine 
("ADEKA hardener EH-220" by Asahi Denka Kogyo K.K..) [ for example, ] "ADEKA hardener 
EH-221", "ADEKA hardener EH-227", "ADEKA hardener EH-230", "ADEKA hardener EH-257- 
17", "ADEKA hardener EH-303B", "ADEKA hardener EH-531" and "ADEKA hardener EH- 
752D", "Ancamine MCA" by the ray See eye Japan Limited. The "epicure 3012" made from 
Ciba-Geigy Japan "ARARUDAIDO X1101" Oil recovery Shell Epoxy, "The epicure 3255", 
"epicure XD-358", "EPO mate B-002W", "The EPO mate N-001", "EPO mate QX-2", and "EPO 
mate RX-3", "SUMIKYUA AF" by Sumitomo Chemical Co., Ltd., "EPO MIKKU Q-611" by Mitsui 
Petrochemical Industries, Ltd., "Daito Krai HD-438" made from Large Capital Industry, "Daito 
Krai HD-801CB", "Daito Krai HD-Q", "Daito Krai 1-1199", "Daito Krai J-1666", "Daito Krai SK- 
900FCB", "Daito Krai X-973", "Daito Krai X-1301S", "Daito Krai X-1321", "Daito Krai X-1777A", 
"Daito Krai X-1840", "Daito Krai X-1942", "Daito Krai X-2392", and "Daito Krai X-2733", 
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"FUJIKYUA#5001" by "lacquer enamel MAIDO WH-036-S" Fuji Chemical Industry made from 
Dainippon Ink Industry, "RIAKUTO CA-101", "RIAKUTO CA-681", etc. "SAM MAI DO E-1001" 
made from "FUJIKYUA#5420" and "FUJIKYUA E-1604" Sanwa Chemical industry and 
"SAM MAI DO W-3000", and by Sanyo Chemical Industries, Ltd. are mentioned. 
[QQ24] (2) As polyaminoamide polyaminoamide, For example, "ADEKA hardener EH-203" and 
"ADEKA hardener EH-204" by Asahi Denka Kogyo K.K., "SAMMAIDO #150-65" of "toe MAIDO 
#225-ND" by Fuji Chemical Industry and a product made from "toe MAIDO#245" Sanwa 
Chemical industry, "SAMMAIDO #305-70X", "SAMMAIDO #351-55", "SAMMAIDO #390-70", 
etc. are mentioned. 

[0025](3) What is manufactured by the polymerization of cyanamid can be used as 
dicyandiamide dicyandiamide. 

[0026] (4) As imidazole-derivatives imidazole derivatives, For example, 2-methylimidazole, 2- 
ethyl-4-methylimidazole, 2-phenylimidazole, 2-undecylimidazole, 2-heptadecylimidazole, 1- 
benzyl-2-methylimidazole, 1-cyanoethyl-2-methylimidazole, 1-cyanoethyl-2-ethylimidazole, 1- 
cyanoethyl-2-undecylimidazole, 1-cyanoethyl-2-undecyl imidazolium TORIMETETO, 1- 
cyanoethyl-2-phenyl imidazolium TORIMETETO, 2-methyl imidazolium isocyanurate, 2-phenyl 
imidazolium isocyanurate, 2,4-diamino-6-[2-methyl imidazolyl (1)]-ethyl-S-triazine, 2,4-diamino- 
6-[2-ethyl imidazolyl (1)]-ethyl-S-triazine, 2,4-diamino-6-[2-undecyl imidazolyl (1)]-ethyl-S- 
triazine, 2-phenyl-4,5-hydroxymethylimidazole, 2-phenyl-4-hydroxy-5-methylimidazole, 1- 
cyanoethyl-2-phenyl-4,5-JI (cyanoethoxy methyl) imidazole, 1-dodecyl-2-methyl-3-benzyl 
imidazolium chloride, 1 ,3-dibenzyl-2-methylimidazolium chloride, etc. are mentioned. 
[0027]As an acid anhydride acid anhydride, for example (5) Phthalic anhydride, trimellitic 
anhydride, Pyromellitic dianhydride, ethylene glycol bis(trimellitate), a maleic anhydride, 
Tetrahydro phthalic anhydride, methyl cyclohexene-dicarboxylic anhydride, and methylene 
tetrahydro phthalic anhydride, Methyl and methylene tetrahydro phthalic anhydride, 
methylbutenyl tetrahydro phthalic anhydride, A dodecenyl succinic anhydride, hexahydro 
phthalic anhydride, methylhexahydrophthalic anhydride, a succinic anhydride, a 
methylcyclohexene dicarboxylic anhydride, an alkyl styrene maleic anhydride copolymer, a 
chlorendic anhydride, a poly azelain acid anhydride, etc. are mentioned. 
[0028] (6) Block isocyanate used by block isocyanate this invention is obtained by carrying out 
the mask of the isocyanate group of a compound which has an isocyanate group by phenol, 
alcohol, caprolactam, etc. 

[0029] (7) Melamine resin used by melamine resin this invention makes what was produced by 
making dicyandiamide or urea react under existence of ammonia react to formalin, and let it be 
methylolmelamine. As such melamine resin, "Cymel 303" by Mitsui Cyanamid, "SUMIMARU 
M-40" by Sumitomo Chemical Co., Ltd., "SUMIMARU M-66D", "SUMIMARU M-55", etc. are 
mentioned, for example. 
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[0030] Blending ratio above (b) Although the amount of hardening agent used changes with 
kinds of hardening agent to be used, it is preferred that they are about 0.5-80 weight sections 
to solid polysulfide modified epoxy resin 100 weight section. 

[0031]Although it is preferred to use it by independent [ its ] as for a solid polysulfide modified 
epoxy resin which is a resinous principle, a small amount of usual solid epoxy resin (a solid 
bisphenol epoxy resin, solid novolak type epoxy resin, etc.) can be mixed and used for it if 
needed. 

[0032](a) which mentioned above a coating composition of other ingredient this inventions 
fundamentally Solid polysulfide modified epoxy resin, (b) To a hardening agent (necessity is 
accepted and it is (c) usual solid epoxy resin is added). A substance etc. which have 
compatibility or compatibility, such as an organic solvent which furthermore dissolves a solid 
polysulfide modified epoxy resin if needed and a nonresponsive diluent, or reactive diluent, can 
be added. 

[0033] (1) As an organic solvent which dissolves an organic solvent solid polysulfide modified 
epoxy resin, a compound of a ketone system, an aromatic hydrocarbon system, an ether 
system, an ester system, and an alcohol system can be used. Specifically, acetone, methyl 
ethyl ketone, methyl butyl ketone, methyl isobutyl ketone, cyclohexanone, etc. are mentioned 
as a thing of a ketone system. Toluene, xylene, etc. are mentioned as a thing of an aromatic 
hydrocarbon system. As a thing of an ether system, methyl cellosolve, ethylcellosolve, butyl 
cellosolve, a tetrahydrofuran, etc. are mentioned. As a thing of an ester system, methyl 
acetate, ethyl acetate, propyl acetate, butyl acetate, pentyl acetate, etc. are mentioned. 
Methanol, ethanol, propanol, butanol, isobutanol, etc. are mentioned as a thing of an alcohol 
system. 

[0034]When solubility, workability, etc. are taken into consideration, especially in an above- 
mentioned organic solvent, it is preferred to use methyl ethyl ketone, xylene, methyl cellosolve, 
a tetrahydrofuran, ethyl acetate, methyl isobutyl ketone, methyl butyl ketone, cyclohexanone, 
etc. 

[0035]Using only one sort, two or more sorts may be mixed and the above-mentioned organic 
solvents may be used. 

[0036]Blending ratios of a blending ratio solid polysulfide modified epoxy resin and an organic 
solvent are [ as opposed to / generally / solid polysulfide modified epoxy resin 100 weight 
section ] an organic solvent although it changes somewhat with kinds etc. of organic solvent to 
be used 50-300 It is preferred to consider it as a weight section. 

[0037] (2) As a diluent nonresponsive diluent, dibutyl phthalate, ether ether of glycol, styrene, 
phenols, etc. can be used. 

[0038]As reactive diluent, n-butyl glycidyl ether, allyl glycidyl ether, 2-ethylhexyl glycidyl ether, 
phenyl-glycidyl-ether, cresyl-glycidyl-ether, polyethylene-glycol glycidyl ether, polypropylene- 
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glycol glycidyl ether, 1, and 6-hexanediol diglycidyl ether etc. can be used. 
[0039]Although a blending ratio of a blending ratio solid polysulfide modified epoxy resin, and a 
nonresponsive diluent or reactive diluent changes somewhat with kinds etc. of a 
nonresponsive diluent to be used or reactive diluent, Generally, it is preferred to make a 
nonresponsive diluent or reactive diluent into five to 30 weight section to solid polysulfide 
modified epoxy resin 100 weight section. 

[0040] (3) In addition , in a coating composition of this invention, if needed besides the above- 
mentioned ingredient further. Aluminium powder, carbon black, wollastonite, kaolin, Clay, zinc 
phosphate, titanium oxide, iron oxide, silica sand, silica, cyanine green, Cyanine blue, talc, 
calcium carbonate, bentonite, mica, fillers, such as aluminium hydroxide, organic bentonite, 
mica powder, the chrome yellow, zinc dust, ultramarine, quartz powder, barium sulfate, iron 
black, and piece of phosphorus-like iron oxide, an extender, a reinforcing member, and paints - 
- it hangs down and various kinds of additive agents, such as a stop agent, can be blended. 
[0041] [3](a) among coating compositions of this invention which carried out coating 
composition **** for molten zinc plated surfaces A solid polysulfide modified epoxy resin and 
(b) A thing containing a hardening agent, Adhesion power especially to a molten zinc plated 
surface is strong, and moreover drying time is short, and since shock resistance is good, it is 
suitable as a coating composition for molten zinc plated surfaces. 
[0042] 

[Function]The solid polysulfide modified epoxy resin of this invention has good chemical 
resistance and adhesive and high steam interception nature. 

[0043]The coating composition of this invention is (a). A solid polysulfide modified epoxy resin 
and (b) Blend a hardening agent, and since, It sticks also to the adherend which is hard to stick 
like molten zinc plating, and drying time is short, shock resistance is good, and consumption of 
zinc can expect long-term anti-corrosiveness also in an intense seashore zone, a heavy 
industry area, and a city zone. 
[0044] 

[Example]The following examples explain this invention still in detail. 
After dissolving synthetic solid bisphenol-type-epoxy-resin ( Epicoat 1004 made from Oil 
recovery Shell Epoxy) 85 weight section of an example 1 solid polysulfide modified epoxy resin 
at 135 **, Addition mixing of the mercaptan end polysulfide compound (product thiokol LP gas 
[ made from Toray Industries Thiokol ]-55) 15 weight section was carried out, after checking 
that the mercaptan group had disappeared thoroughly, it cooled to the room temperature and 
the solid polysulfide modified epoxy resin was obtained. 

[0045]After dissolving synthetic solid bisphenol-type-epoxy-resin ( Epicoat 1004 made from Oil 
recovery Shell Epoxy) 90 weight section of an example 2 solid polysulfide modified epoxy resin 
at 135 **, Addition mixing of the mercaptan end polysulfide compound (product [ made from 
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Toray Industries Thiokol ] thiokol LP gas-55) 10 weight section was carried out, after checking 
that the mercaptan group had disappeared thoroughly, it cooled to the room temperature and 
the solid polysulfide modified epoxy resin was obtained. 

[0046]After dissolving synthetic solid bisphenol-type-epoxy-resin ( Epicoat 1004 made from Oil 
recovery Shell Epoxy) 95 weight section of an example 3 solid polysulfide modified epoxy resin 
at 135 **, Addition mixing of the mercaptan end polysulfide compound (product [ made from 
Toray Industries Thiokol ] thiokol LP gas-3) 5 weight section was carried out, after checking 
that the mercaptan group had disappeared thoroughly, it cooled to the room temperature and 
the solid polysulfide modified epoxy resin was obtained. 

[0047]Solid polysulfide modified epoxy resin 100 weight section obtained in example 4 
Example 1 was dissolved in methyl-ethyl-ketone 200 weight section, denaturation polyamine 
( ADEKA hardener EH227 by Asahi Denka Kogyo K.K.) 6.2 weight section was mixed as a 
hardening agent, and it was considered as the coating composition. This was stiffened on 
condition of predetermined and the shock resistance to the hot-dip zinc-coated steel sheet was 
evaluated. A measurement result is shown in the 1st table with a presentation. 
[0048]Solid polysulfide modified epoxy resin 100 weight section obtained in example 5 
Example 2 was dissolved in methyl-ethyl-ketone 200 weight section, denaturation polyamine 
( ADEKA hardener EH227 by Asahi Denka Kogyo K.K.) 6.9 weight section was mixed as a 
hardening agent, and it was considered as the coating composition. This was stiffened on 
condition of predetermined and the shock resistance to the hot-dip zinc-coated steel sheet was 
evaluated. A measurement result is shown in the 1st table with a presentation. 
[0049]Solid polysulfide modified epoxy resin 100 weight section obtained in example 6 
Example 3 was dissolved in methyl-ethyl-ketone 200 weight section, denaturation polyamine 
( ADEKA hardener EH227 by Asahi Denka Kogyo K.K.) 5.7 weight section was mixed as a 
hardening agent, and it was considered as the coating composition. This was stiffened on 
condition of predetermined and the shock resistance to the hot-dip zinc-coated steel sheet was 
evaluated. A measurement result is shown in the 1st table with a presentation. 
[0050] Comparative example 1 solid bisphenol epoxy resin ( Epicoat 1004 made from Oil 
recovery Shell Epoxy) 100 weight section is dissolved in methyl-ethyl-ketone 200 weight 
section, Denaturation polyamine ( ADEKA hardener EH227 by Asahi Denka Kogyo K.K.) 8.3 
weight section was mixed as a hardening agent, and it was considered as the coating 
composition. This was stiffened on condition of predetermined and the shock resistance to the 
hot-dip zinc-coated steel sheet was evaluated. A measurement result is shown in the 1st table 
with a presentation. 

[0051]ln order to evaluate the shock-resistant adhesive property of the coating composition of 
measurement above-mentioned each shock-proof example and a comparative example, After 
applying the coating composition at 200 micrometers of wet thickness on the hot-dip zinc- 
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coated steel sheet (Z22) of 0.5 mm of board thickness and making it harden at 60 ** for 30 
minutes, it was immersed in 60 ** warm water on the 1st, and was made to harden for ten days 
at a room temperature further. The painted surface of this hot-dip zinc-coated steel sheet was 
turned up, weight with a mass of 500 g which has a radius of circle 6.35 mm in radius at a tip 
was dropped from a height of 50 cm, and shock resistance was evaluated. 
[0052] 

** One Solid polysulfide modified epoxy resin of the front presentation (weight section ) 
example 4 example 5 solid polysulfide modified epoxy resin example 1 100 - Solid polysulfide 
modified epoxy resin of Example 2-100 hardening-agent ADEKA hardener EH-227. 6.2 6.9 

solvent methyl ethyl ketone 200 Measurement of 200 performance shock resistance Fitness ^ 

fitness (1) [0053] 

** One Table Solid polysulfide modified epoxy resin of the presentation (** coming) (weight 
section ) example 6 comparative-example 1 solid polysulfide modified epoxy resin example 3 
100 - solid bisphenol-type-epoxy-resin Epicoat 1004 -.100 hardening-agent ADEKA hardener 
EH-227 5.7 8.3 solvent methyl ethyl ketone 200 Measurement of 200 performance shock 

resistance Fitness ^ poor ( 2 ) [0054]Note (1) : The coat had stuck to the hot-dip zinc-coated 
steel sheet thoroughly. 

(2) : the coat exfoliated thoroughly in the hot-dip zinc-coated steel sheet. 
[0055]A coat sticks the coating composition of this invention to a hot-dip zinc-coated steel 
sheet well, and is excellent in shock resistance so that more clearly than the 1st table. On the 
other hand, in the coating composition of the comparative example 1, the coat exfoliated 
thoroughly from the hot-dip zinc-coated steel sheet. 

[0056]Solid polysulfide modified epoxy resin 100 weight section obtained in example 7 
Example 1 was dissolved in tetrahydrofuran 200 weight section, denaturation polyamine (Fuji 
Chemical Industry FUJIKYUA#5001) 7.3 weight section was mixed as a hardening agent, and 
it was considered as the coating composition. This was stiffened on condition of predetermined 
and the following way estimated the shock-resistant adhesion to the hot-dip zinc-coated steel 
sheet. A measurement result is shown in the 2nd table with a presentation. 
[0057] Comparative example 2 solid bisphenol epoxy resin (Epicoat 1004 made from Oil 
recovery Shell Epoxy) 100 weight section is dissolved in tetrahydrofuran 200 weight section, 
Denaturation polyamine (Fuji Chemical Industry FUJIKYUA#5001) 9.8 weight section was 
mixed as a hardening agent, and it was considered as the coating composition. This was 
stiffened on condition of predetermined and the shock-resistant adhesion to the hot-dip zinc- 
coated steel sheet was similarly estimated as Example 7. A measurement result is shown in 
the 2nd table with a presentation. 

[0058]ln order to evaluate the shock-resistant adhesive property of the coating composition of 
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the measurement above-mentioned example 7 of shock-resistant adhesion , and the 
comparative example 2, After applying the coating composition at 200 micrometers of wet 
thickness on the hot-dip zinc-coated steel sheet (Z22) of 0.5 mm of board thickness and 
making it harden at 60 ** for 30 minutes, it was neglected on the conditions of 100% of 40 ** 
and humidity on the 1st, and was made to harden for ten days at a room temperature further. 
The painted surface of this hot-dip zinc-coated steel sheet was turned up, and weight with a 
mass of 500 g which has a radius of circle 6.35 mm in radius at a tip was dropped from a 
height of 50 cm. The Scotch tape with a width [ by Nichiban Co., Ltd. ] of 18 mm was stuck on 
it, it tore off at a stretch, and shock-resistant adhesion was evaluated. 
[0059] 

** Two Solid polysulfide modified epoxy resin of the front presentation (weight section ) 
example 7 comparative-example 2 solid polysulfide modified epoxy resin example 1 100 - solid 
bisphenol-type-epoxy-resin Epicoat 1004 - 100 hardening agent FUJIKYUA#5001. 7.3 9.8 
solvent tetrahydrofuran 200 Measurement of a 200 performance shock-resistant adhesive 

property Fitness ^ poor ^ [0060]Note (1) : The coat had stuck to the hot-dip zinc-coated steel 
sheet thoroughly. 

(2) : the coat exfoliated thoroughly in the hot-dip zinc-coated steel sheet. 
[0061 ]A coat sticks the coating composition of this invention to a hot-dip zinc-coated steel 
sheet well, and is excellent in shock-resistant adhesion so that more clearly than the 2nd table. 
On the other hand, in the coating composition of the comparative example 2, the coat 
exfoliated thoroughly from the hot-dip zinc-coated steel sheet. 

[0062]After dissolving synthetic solid bisphenol-type-epoxy-resin ( Epicoat 1001 made from Oil 
recovery Shell Epoxy) 100 weight section of an example 8 solid polysulfide modified epoxy 
resin in xylene 45 weight section, Mercaptan end polysulfide compound (product [ made from 
Toray Industries Thiokol ] thiokol LP gas-3) 50 weight section was added, and mixed heating 
was carried out at 90 **. After checking that the mercaptan group had disappeared thoroughly, 
it cooled to the room temperature and the solid polysulfide modified epoxy resin dissolved in 
xylene was obtained. 

[0063]After dissolving synthetic solid bisphenol-type-epoxy-resin ( Epicoat 1001 made from Oil 
recovery Shell Epoxy) 100 weight section of an example 9 solid polysulfide modified epoxy 
resin in xylene 45 weight section, Mercaptan end polysulfide compound (product [ made from 
Toray Industries Thiokol ] thiokol LP gas-55) 35 weight section was added, and mixed heating 
was carried out at 90 **. After checking that the mercaptan group had disappeared thoroughly, 
it cooled to the room temperature and the solid polysulfide modified epoxy resin dissolved in 
xylene was obtained. 

[0064]After dissolving synthetic solid bisphenol-type-epoxy-resin ( Epicoat 1001 made from Oil 
recovery Shell Epoxy) 100 weight section of an example 10 solid polysulfide modified epoxy 
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resin in cyclohexane 135 weight section, Mercaptan end polysulfide compound (product 
[ made from Toray Industries Thiokol ] thiokol LP gas-55) 35 weight section was added, and 
mixed heating was carried out at 90 **. After checking that the mercaptan group had 
disappeared thoroughly, it cooled to the room temperature and the solid polysulfide modified 
epoxy resin dissolved in xylene was obtained. 

[0065]The solid polysulfide modified epoxy resin dissolved in the xylene obtained in example 

11 Example 8 was independently used as the constituent for paints. This was stiffened on 
condition of predetermined and the high-humidity condition to the hot-dip zinc-coated steel 
sheet estimated the adhesion after care of health. A measurement result is shown in the 3rd 
table with a presentation. 

[0066]The solid polysulfide modified epoxy resin dissolved in the xylene obtained in example 

12 Example 9 was independently used as the constituent for paints. This was stiffened on 
condition of predetermined and the high-humidity condition to the hot-dip zinc-coated steel 
sheet estimated the adhesion after care of health. A measurement result is shown in the 3rd 
table with a presentation. 

[0067]Solid polysulfide modified epoxy resin 100 weight section (what was dissolved in 
cyclohexanone 100 weight section: solid content conversion) obtained in example 13 Example 
1, As a hardening agent, titanium oxide 75 weight section and talc 75 weight section were 
further mixed with denaturation polyamine ( ADEKA hardener EH220 by Asahi Denka Kogyo 
K.K.) 6.5 weight section as an additive agent, and it was considered as the coating 
composition. This was stiffened on condition of predetermined and the high-humidity condition 
to the hot-dip zinc-coated steel sheet estimated the adhesion after care of health. A 
measurement result is shown in the 3rd table with a presentation. 

[0068]Solid polysulfide modified epoxy resin 100 weight section (what was dissolved in xylene 
35 weight section: solid content conversion) obtained in example 14 Example 2, As a 
hardening agent, titanium oxide 75 weight section and talc 75 weight section were further 
mixed with denaturation polyamine ( ADEKA hardener EH220 by Asahi Denka Kogyo K.K.) 1.6 
weight section as an additive agent, and it was considered as the coating composition. This 
was stiffened on condition of predetermined and the high-humidity condition to the hot-dip zinc- 
coated steel sheet estimated the adhesion after care of health. A measurement result is shown 
in the 3rd table with a presentation. 

[0069]Solid polysulfide modified epoxy resin 100 weight section (solid content conversion) 
dissolved in the cyclohexanone obtained in example 15 Example 10, As a hardening agent, 
titanium oxide 75 weight section and talc 75 weight section were further mixed with 
denaturation polyamine ( ADEKA hardener EH220 by Asahi Denka Kogyo K.K.) 5.0 weight 
section as an additive agent, and it was considered as the coating composition. This was 
stiffened on condition of predetermined and the high-humidity condition to the hot-dip zinc- 
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coated steel sheet estimated the adhesion after care of health. A measurement result is shown 
in the 3rd table with a presentation. 

[0070] Comparative example 3 solid bisphenol type epoxy resin (it dissolves in cyclohexanone 
100 weight section, and product ( Epicoat 1004 made from Oil recovery Shell Epoxy) made 
from Oil recovery Shell Epoxy 100 weight section) As a hardening agent, titanium oxide 75 
weight section and talc 75 weight section were further mixed with denaturation polyamine 
( ADEKA hardener EH220 by Asahi Denka Kogyo K.K.) 5.9 weight section as an additive 
agent, and it was considered as the coating composition. This was stiffened on condition of 
predetermined and the high-humidity condition to the hot-dip zinc-coated steel sheet estimated 
the adhesion after care of health. A measurement result is shown in the 3rd table with a 
presentation. 

[0071 ]ln order for a high-humidity condition to estimate the shock-resistant adhesive property 
of the coating composition of the measurement above-mentioned examples 11-15 of the 
adhesion after care of health , and the comparative example 3, After applying the coating 
composition to 35 micrometers of dry membrane thickness and making it harden for seven 
days at 20 ** on the hot-dip zinc-coated steel sheet (SGC400 Z35) of 3.2 mm of board 
thickness, it was recuperated on the conditions of 100% of 50 ** and humidity on the 5th. The 
25 squares (5x5) were put into this painted surface at intervals of 2 mm, the Scotch tape with a 
width [ by Nichiban Co., Ltd. ] of 18 mm was stuck on it, and the high-humidity condition 
estimated the rate of the squares of remaining when it tears off at a stretch, as adhesion after 
care of health. 
[0072] 

** 3 - solid polysulfide modified epoxy resin of the front presentation (weight section ) example 
11 example 12 solid polysulfide modified epoxy resin example 8 100 - solid polysulfide 
modified epoxy resin of Example 9-100 solvent xylene . 45 It is measurement of the adhesion 
after care of health at 45 performance high-humidity condition. 25/25 25/25[0073] 
** Three Table Solid polysulfide modified epoxy resin of the presentation (** coming) (weight 
section ) example 13 example 14 solid polysulfide modified epoxy resin example 1 100 - Solid 
polysulfide modified epoxy resin of Example 2 -.100 hardening-agent ADEKA hardener EH- 
220 6.5 1.6 solvent cyclohexanone 100 50 additive-agent titanium oxide 75 75 Talc 75 It is 
measurement of the adhesion after care of health at 75 performance high-humidity condition. 
25/25 25/25[0074] 

** Three Table Solid polysulfide modified epoxy resin of the presentation (** coming) (weight 
section ) example 15 comparative-example 3 solid polysulfide modified epoxy resin example 10 
100 - Solid bisphenol type epoxy resin - 100 hardening-agent A DEKA hardener EH-220.5.0 5.9 
solvent cyclohexanone 100 100 additive-agent titanium oxide 75 75 Talc 75 It is measurement 
of the adhesion after care of health at 75 performance high-humidity condition. 25/25 6/25 
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[0075]A coat sticks the coating composition of this invention to a hot-dip zinc-coated steel 
sheet well, and is excellent in the adhesion after care of health according to the high-humidity 
condition so that more clearly than the 3rd table. On the other hand, in the coating composition 
of the comparative example 3, the adhesion to the hot-dip zinc-coated steel sheet of a coat 
was bad. 
[0076] 

[Effect of the lnvention]Since the solid polysulfide modified epoxy resin of this invention has a 
polysulfide skeleton, it is excellent in flexibility, chemical resistance, endurance, toughness, 
and adhesion, as explained in full detail above. 

[0077]The coating composition of this invention is stuck also to the adherend which is hard to 
stick like a hot-dip zinc-coated steel sheet, its drying time is short, and its shock resistance is 
good. 

[0078]Furthermore, the coating composition of this invention is applied on a hot-dip zinc- 
coated steel sheet, and serves as a paint with which consumption of zinc can expect long-term 
corrosion prevention in an intense seashore zone, a heavy industry area, and a city zone. 
[0079]The coating composition of this invention which has the above characteristic is suitable 
to apply to a bridge, a railroad, a building, a marine vessel, the offshore structure, etc., and 
raise anti-corrosiveness. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A general formula [Formula 1] 
0 o 

/ \ / \ 

CH 2 - CH - Rj - R 2 - R 3 - CH - CH 2 

(However, R 1 and R 3 ) It is an organic group containing an aromatic ring, and R 2 is an organic 

group containing a sulfur atom. Solid polysulfide modified epoxy resin, wherein it is a 
polysulfide modified epoxy resin shown and the average molecular weight is 1000 or more. 
[Claim 2]A solid polysulfide modified epoxy resin characterized by said R 1 and R being the 

organic groups containing a bisphenol skeleton in the solid polysulfide modified epoxy resin 
according to claim 1. 

[Claim 3](a) A coating composition containing the solid polysulfide modified epoxy resin 
according to claim 1 or 2. 

[Claim 4]ln the coating composition according to claim 3, said constituent is (b). A coating 
composition containing a hardening agent. 

[Claim 5](a) The solid polysulfide modified epoxy resin according to claim 1 or 2 and (b) A 
coating composition for molten zinc plated surfaces containing a hardening agent. 



[Translation done.] 
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tl^aybn-zl/tici^tl^. ££4=, *°y->f 
447 r 4 Kfl-fS^^^^ftt K'X7x7-;Hx^ 

[0 0 2 1 ] [ 2 ] 

^HJi^^fflflKWi, S#Wfc(±_hi£L3t(a> EbT4.° 
y^y r 4 KMSx^yff I££^nr& kcDT2& 
-£>. *lfc(a) H^4-°y-9-^yr4 t^<l4x;K^y« 

i:. (b) uy 
[0022] (b) mtm 

cox^df y-S43tfi*HSfcSJEttS:*^-a SCOT'S) 
y, Mi!f4fJ7S>I, ^'JTS/TSPI, yy7 

yy'riK, 4 5yv-^ffi. isis/j^ yn-yy-fv 
^T4— h swy y s ytifflg^ t"^w^ti-g> . 
[0023] (i) *°y 7i>i 

y^ hijxfi/7ff7 5y. rb7Xfl/y^y^S 

1, 3-b'x (rsyyf/i/) y^nMty, m 

-^■yl/yy'rsy, y?n^y47Sy. N-y7 

yxfMyijyyyysy, N-7S/xf;i/hX7 

1- (2-75 7xfj|/) hX^yy, N-y7 

yxfMyijkyy'7Sy, yy^yyysy, x^.° 

syx^ytMgryy ^y7?y-xfi/y^ 
y^7/y ^yrsy-yDt^y^^^ryy 
yryxf;Ht*" | J7Sy, 4^(4, * o| J7iyi 

^tihU7m^m. ^tt^°y rsy matt, mm-itx. 
* («) sto r rx77^-Ky— EH-22 oj . T7- 

*tJ}J^— Ft-EH- 2 2 1 j , r 7f^ A - Kt-E 
H-2 2 7 ] . r7>^y^f^^-EH-2 3 0 j . 
r 7f*^-b't-EH-2 57-1 7j , r^-f^ 
-KT-EH-3 0 3 B j . ^7'Y ; 'y7y^-^'y— EH- 
5 3 1 j S.t>" r 7f*^-N't-EH-7 5 2D j , x 

4 ■ y- ■ T4 ■ y>^°y ■ y s^-y r^y^ = y 
mcaj , H*fA^4^- (ft) $3 rry/L-y'4 px 

1 1 0 1 j . Myx/l-x^y m) M<7) r xt'Jfi 
730 12] , r x t"Jfj.732 55j , rj:b 0 ^fj.r 
XD-3 5 8] , X^y- hB-002Wj , r x ^r 

y-hN-ooij , x^y — b q x - 2 j nxf r x 

^-bRX-3j . ffiS-ft^XlK (ft) ffi r 7^a 
7-AFj s T#»ft^X* (ft)I«rx*i7^ 
Q-6 1 1 j , 7\#I5** (ft) 17) f.^^_ ;t , H 
D-438] . r^'4 byy-;kHD-80 1 CB j „ 

ry"4 vy y— /I/hd-qj , ^4b?7-/n-i 

199j. ^4|,77-/I/J-1 666j , 

yy— ^sk-9oofcbj . ^y4^>?9_ 7 ^x- 



(4) 

5 

9 7 3 r^b^^x-noisj , r^-y 
h^7-;l/X-132 1j , r Nb?7-M-17 
77Aj , r^vf f.^^_ 7 p, X - 1 8 4 0 j . ry^f f. 
^7-M-1 942j , r^->f |,^^_ ;L ,x- 2 3 9 
2 j r r-f h?7-M-27 3 3 j . ±B*-f V 

*ltm (») s r 7 7*?^ HWH-o 3 6-sj . m 

±4tJ&Xti (tt) ty;j^^T#5 0 0 1 j , r 7 
y^fj7#54 2 0 j WI r 7^a7E - 16 0 

4 j . ^mwl^m (m mco ^>-?4 ke-ioo 

1 J &t^' r tW-f KW- 3 0 0 0 j , H^tlBJUlll 10 

(SO S«0 rijr^ 1CA- 1 0 1 j 7kU r yr? be 
A- 6 8 1 j =Srif > ^W^ti^, 

[0 0 24] (2) *:'J?5y7iM 
^'JTS/TS h'DSi: LT(4, Jfi«4tXli 

(tt) S^O rrf*A-Ft-EH-2 03j r T 
f*A-l^t-EH-2 04j . B±4tfiScXll (ft) S 
CO r h — v-f H#225-NDj r v-4 K # 2 
4 5 j . XfttftfXit (») r-tf yv-4 K#150 
-65j. r^y^|;'#3 0 5-70Xj . rfyv 
4P#35 1-5 5j r -+f y K # 3 9 0 — 7 20 
0 j ^W<3tl§ 0 

[0 0 2 5] (3) -/yTyyTS K 
yyT^y'TS K LT(iy i/Ti~$. K cOJNHc: J; OS 

[0026] (4) -4 5 yy 

-4 ify'-;l/SJ: LTi±, 2-y^/M 5^"V"— 

;K 2-^)V-\-~A^-)V4 5yV— /K 2-y^—)V4 5 

yy— ;y 2-yyyy,y-4 s yy— /y 2-^.y^yy/t/ 
-4$yy— ;k i-^yy7k-2-yf-/y4 5yy— ;y 1- 

y77Xf/|/-2-^f/HifV'Wl/, l-y77Xf/|/ 30 

-2-xf-yy sy'v"— >y l-yr/iW-^yfy 
;M 5yv-/y l-yryxf/^-^yfy/k^ 5y 

V'U^A- hy^f-b, l-y7/lf^-2-7i-/l/ 

-4 s yy y y a - t- y y y- k 2-y -?yM = yy y y 
2* ■ 4 v yry y — t- . 2-7 x — ;M 5 yy y y a ■ 4* 
yyyyy-K 2,4-y"7i7-6-[2yf;H sy/y 

^-(1) )-xf;hS-h'J7yy, 2,4-y7S7-6-(2- 

-4 s yy u - < 1) ] -x^-;p-s - t- y r y y . 2 , 

4-y'7 5 7-6-(2-'7yfyi/4 S y'V" 'Jy— (1) )-xf 
^-S-fyyyy. 2-7x-/H,5-tFnJfy7f/l/ 40 
-4" Syy— ;K 2-7i-;H-t Fn^f y-5-7f ;H 
ify-/l/, l-y77Xf;k2-7j:X;H,5- y (y 

77xb^fy^f/i/) 4iy/-;i/, i-Ky'yy-2-y 
^/t^-^yyVM ^yyyyA ■ 7n?4 ty 1,3-y 
^yy;k2-^f/w iyyyyA ■ 7n54 k^'P 

tf £>tl!» 0 

[0 0 2 7] (5) iliE/^ij 

IStek^i: LTii. MifS\ *yJ<7y^SL *?fcbUy 
u -y h-gL #E7j<f ny y -y vm., xf-y yyy a-yx" 

XbiJ7yf-N. fc^Kvy^^iS. fb5hFnii 50 
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6 

7 7/H, 7f^f F7 1 h'n*e?fc7^;Ha. xyK7 
fl/7r F5h KniE/kT^XBL 7f/FxyK7fy 
7f F5t H'a#E7]<7 yxlS. y f;l/7'fx/I/f F5t 
Fniyk^yy-lg, KyX^XiEyRny^ii, 'v^h 
Fn4E 7 ]c7y;HS. y^yi^Jr+J- b Kn*E7k:7yxiL 
#e 7 ]< 3 y \ ? y ^-x y ? n ^n. ^ -fe y yy? X X y S*7K 
fly rx^xxy- yy-*E7|cvy-f yit±tg^f^ ?n 
y y FKiix^k x u r-b -f y|giyj<ij%- £>'3pff ^> 

[0028] (6) y'n-y^-4 yyy^-b 

7n 7 7 4 V y 7^- Ml -4 7y7 
yy74-bK7x7- 

[0 0 2 9 ] (7) 753 yfJMit 

^HBT^ffl-r s y y s ^©jka . yy r v yy skj 
i^i^^y^^yffiBifc LT(i. Mi 

(i\ H4t-tr--4yyS -y K (ffi) ^-*M*)V3> 0 
3 j . l±S:4b^X* (m.) rx = v-;l-M-4 

oj , ys?- )\/M- 6 6 d j y^- ;HM- 
5 5 j ^t'^wy-ti-g., 

[0 0 3 0 ] IB^r»iJ^r 

±is(b) mimmmmi, im-thmimemmizi. 

1 0 0 SSSPt^ LT . 0 . 5-80 MMMWSX'fo Z> 

[0031] ts:a^ mm^Th^mBt^j^y r 4 
^^jEtT^M^a^Eiff^^yfifsg (0 

^b"_x 7 1 y -*xj^ isfflffi^W&SX? -y ^ 

^ i-mmm ) stm-^- LT^ffl-r s - 1 s . 

[0 0 3 2 ] ^tOfffi^J^Ti- 

Uf;k7r4 K^'ffix^yffiii. (b) ®4tM (^t 
JCBtT(c) M^H^^yfMg^^Jn) biz. 

te&mzm txmi&tf v t;^r4 K^ttx^df y«s§ 

[0 0 3 3 ] (1) wa^i 

IltUtl 7?#KMbyj<«^. x-y;k 

t^i.. ^f*twt=(s, yhy^^to^LT. r-feh 
y. 7f/kxf/t/^iy. ^f/i/y'f/i/y-Fy. yy;k 
-4 y/f/kT-hy, y^a^-tf yy^'W^ixl>o 
tj^. ^jSfe^-flyKS^tot LT. h;l/xy. ^y 
yy^W^tiS^ r7^cot>coi: ltd y^ 



(5) 

7 

^tOiitra. B^y^K iHSx^-;K iirnu 

T^3-;^l)7)tLtll yyy— /k xyy — 
;K y°n^V-/K 7"yy-/K VT'^y-z^f 

tf $>tih. 

[0034] mm&. #tgt£#£#jrr& t . ±mco^ 
mmm^xn. mz^ yf^xwfy, ^yy 

y, yf;i/-feny;i/7\ fb7tKn75y Iffigxf- 10 
Ay y ^/l-y y y^/L-y h y , y -f/t-y-f/t-^ h y , y 
yn^-^yy^fflv^o^fSUy 

T t , 2taiJS^LTli]UTt ivy 
[0 0 3 6] ffi£#te 

@i?^y-tf;P77ry F^'it^^yfsfflg^. 

-HRt. E^yT^r-* f^ttx*^ yfSf 
ill 0 oaKffitfcfLT. ^«*tM£50~300 MiSEfc 
-f&cotp1ft& Uy 20 
[0 0 3 7] (2) 

#^J£tt#f?Mi: LTii. y7'f^7^1/-b, 7"'J3 
-;t/«x-f/l-x-f;K xfi/y, y^y— 

[0 0 38] K&^mmt LTii. n -y^y y y 
y'/L-x— 77K 7* U ivy U y y'/Lx— 77K 2 -x^/k 

y Ay" y y y'Ax— -t-a s y ^ —iv? y y y'Ax— 

-fA. y l/y/t/^'Jyy/l/X- -fA. ;ttyx^-yyy'y 
j-y/ y y^x-f;K *° 'J 7n b° y y y" y a — ;k 
yijyy/i/x-f^, i. 6 -^fHfyyyj-— Ayyy 30 
y-yyvx— -f A^£fflv^£ it^'t'l £ » 
[0 0 3 9] iE-£#J-£ 

JtEtt#IRMfc h v ^(iSJiBtt^S^J^affi^t i o x %>>y? 

Jt&lt#i?M £ 5 SP i: -f & i t V y 

[0 040] (3) ^C0fl!l 

^Hj3«^4ffl^(,;^^ ±M^m^\mz^ ioi,z^mz 40 
jiEfc. TASxy/ygh /7-^yyy-yy. ^tyx 

y. stffcf^ Sffly yyy?. yr-yyy-y. yr- 
yy'Vi — . 9)V9 ^ mMfuvi^yi,^ yybt^f k v 
yy?. *it^TAi^yA. ti^ybt-f k mm 

fe\ jt&\ WS, Pit, SEK^y^A, & 

[0 04 1 ] C 3 ) ^BSSStiy y^HfflMSfflf&ft 50 
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±3^htz^o^wmmmm.m^(oo^, (a) mm# 

y t^7r^ K ^'ffix y MM i: . (b) MitM bi^ 

}§Mffiitiy ■y^mmmmmmkt Lximx*$>z>„ 

[0042] 

[0043 ] ^WMcOWmmifflte. (a) 

rffJf^T'f h'^ttx^yfflUfc, (b) 5i!^Mh^ 

xy ms<ofmm%LLvmmtm, mumtm. m/m 
Tttmizte v ^x hMm^m^mwx-^ h . 

[0044] 

sesfiM i 

y t;P7r^ h* ^ttx^ ysfigo^^ 
HJE5t"y y x /nnx^jf yftfig ( iftyxyx^jf 

y (tt) S Xt"3-M004) 85113^135 

o cx-mM£ ^ttzm. y wt? y -9-;t^y r -f f 

5) i 5MSSB£a&MS-&u yy*7?yi^c 
l ?t ^ t S: sifg l tzm , t^ai l , y -9- 

[0 04 5 ] HM^J2 

y *T)V7 r a h'SSftx^ ynfigo^BE 

y (ft) S XU3-M 0 04 ) 9011^135 

'cx-mmz tt®. y y*77 y*4ra^° y -9-^7 r ^ k 

f^ft (Sl/f*n-/t/ (ft) I fta-/HP-5 
5) 1 0*iSBemODM-&t. ^/W7^yi^c 

ivy tay ^ttx^df ^mm^mz 0 

[0046 ] iffiM3 

mmt-x 7 x. y-;nix^ yfsig ( iwtyxyx*^ 

y (tt) S Xt'3- "[- 1 0 0 4 ) 9 5MM§|5£ 1 3 5 

°cx-mm$ -ttztk. y y*7y y*^^ y -9-/1-7 7^ 
(iw^-^ (ft) m W3-;hp- 

3) 5MgPSr?MD^L. yy^7yySi ; ^tiif 

7H H^ffiXitfdf^tSfli^#3t. 
[0047 ] HJ6^J4 

^MM 1 T^jJxJtElT&K y t/k7r-f H^ttx^Jf y 
mmi 0 0fiSgp^y^x^;kyby2 0 osfigpt 
^s? l . mttffl t us« y r 5 y ( fflmftx* 
(mm rf*A-i<t-EH2 27) 6. 2fi*s 



(6) 
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1 0 



mmwm* -/^mM^mmm^m-mttz. 
[oo48] mm\ 5 

mmm 2 xn^titzmm^ u t^7r^f K^ttx*^ > 

fiflg 1 0 OBi^^/l^x f-zk*- 1- y 2 0 OKiSBfc: 
(ffi) S 7f*A-Kf-EH22 7) 6. 9 MS 

[0 049] 3fe6ft#J6 

ffii 0 ommM%:? t -^}v^}V"rv> 2 0 oasgptc 



(») ffi Tf^-Pt-EH22 7) 5. 7: 

m i m 



* [0050] itmm i 

EBB t'X7x7 -;K£ # df ^ttfli ( J ^ x /l^-x^fdf ^ 
(tt) S xtn-M 0 04) 1 0 Ofi*gfl£.x^-/k 
x^/k'r f y 2 0 OSfig^MI U m&lb 

H 2 2 7 ) 8 . 3MSP£?M^bT. L 

10 [0 0 5 1 ] wTOtt^ajst 

( Z 2 2 ) tOitMSfflBic^^ ^ i >y hWM 2 0 0 /x m 
tcM^pU 6 0°CT3 O^-fb^^flL 6 0°CW^7j< 

6. 3 5mmt0jtL^-^Wo®fi5 0 0 gtOSO Sr 5 OcmtO 
iS § £ i¥T S it X if »'lt * IF m t tz . 
[0052] 



SSSM4 HSSM5 



mmm 1 «s»° u ^7 r t^itx*^ : 

7f*^-t ! t-EH-2 2 7 



100 



6.2 



200 



100 



6.9 



200 



[0 0 5 3] 



) 



mm fx 7 * j -)\,mx.i£* msii 

xt°3— b 10 04 
rf^^bt-EH-2 2 7 



4ifi 



100 



5.7 



100 



200 



200 



[ 0 0 5 4 ] a) (i) : mwfimmm'^ -/^mm^ ^ [ 0 0 5 6 ] 

(2) : MJK^IiWp 1 ^ -y ^HKt^tiiJgf Lfc o 
[ 0 0 5 5] mi$k& OHH^A^iat. 



«50 



ffiflal 0 0fiSg|i^v"b7b h'cr^7>'2 0 OSfiSPtc 

L . H^S'J t Lx$m# 'Jrsy( s±{bfi!cx* 

(ft) 9S 7^*7*5 0 0 1)7. 3] 
LT. WmmjSMtLti. . 



(7) 
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1 1 

[0 0 5 7] Jfc3B0!l2 

Ell? b'X7i7 -y^x^df i^gf H ( mik x. y^x^dr 
(ft) S It3-M 0 04) lOOHUf h7 
t Fn77V2 0 OM*SPfc:?gj!l¥U ®4tMi: LT^tt 

*'yr5y(s±ftfi!cii(ft)i 7^*r#5o 
oi)9. 8«*gp*«i-^LT, mmmmktLtz* z 

[0 0 58] |fff«»®*ttOi|IJ£ 

IS 2 IS 



1 2 



It 



£ fFflff-r £ rf> #> £ . «U 0 . 5 Duntf)}gffiffii&.X -y MM 
( Z 2 2 ) CO±t:MS*IfiSc^^ ^ i >y WSJ? 2 0 0 ju m 
t^flJU 6 0°CT3 O^-ft^-frJtS. 4 0"C ■ iBK 
1 0 0%c7)*frT"l HftlL, $ S?ST"1 0 HfU 

T , ftMlZ^ 6.35 iincOA^^S^fl 5 0 0 g CO 
S>9£ 5 OcmOft£^^T£-^o *tfD±£ 
X^A'y (ft) KWSI SramO-trnr-— 7 0 Sr®#§itT 

[0059] 



EM t"x 7i7 -;Hx^ HUJf g 
xt°n-f 10 04 

7^a7# 5 0 0 1 



100 



7.3 



100 



9.8 



Th7bFn77> / 



200 



200 



[00 60])±) (1) : ilMW^ -^ISt^ 

(2) : ililll^ -y ^HKt^tiUBi Lfc . 
[0 0 6 1 ] m2^J; OHB^^iat. ^fgejoMW 
fflj£«±, MlK^BtSi^ -y^MStiX^U if 

[0062] mm\& 

(ft) m xb'a-MOOl) lOOMIJ^y 

1-74 5nm.mzmi&%itfi:&. xwT?y3$&#v 

—)V l p - 3 ) 5 0 £ i^in t, 90 °CT'iM^r Jn» 
L . * /k# T 9 yi*^ t iif * t ; £ ill g L 3t 

7H h'^x^HSIf^fc. 
[0 0 6 3] »9 

mB#vy-fr?T4 K^ttx^Hsigo^ 

i, (m) ffi xua-b iooi) io ommmp^y 

y-)v?T4 vit-sm mvtt-a—jv (ft) m 

—)V L P - 5 5 ) 3 5 fiiSH ^fifijD 90 "CT'ili^rin 



•« [00 64 ] HSfi^JlO 

mm* v vjv7t4 v ^'[4x*°^ iswm<?y&$L 

(ft) S xta-MOOl) lOOil^y? 
□Mfyi 3 5fiMgP^§fl?$-tt77jfI, y;t/77Tyy 
»Jt^77^ Mt^FU (lUf*3-/P (ft) M 
30 ft3-/l/LP-5 5) 3 5fifigE^^JuL, 9 0°C 

^ffiiELit^ m&z}%mL. ^yvy^zmmz^ttzm 

MX U ^;k77 T >f K^ffia:^^ ^HJJ1&^ „ 
[0 0 6 5 ] Hffifflll 

SUfeM 8 Ti# hfitz^yvy izmm S tifc Elffi?^ U - 1 f/^ 
7r4 K^'ltx^df^fSI|^#MT'MHfflffl^l)t L 
^ . - * FJf Tgco^fr T"H4t S -fr . jgiSffiSS^t -y 

40 [0 0 6 6 ] HSfi^J12 

SIMM 9 Ti# t ixfc 1/ v S ixfc H^^ 0 U ^/L- 

7r4 ^m^t'^^mm^m^Tmmmmmmt l 

[0 0 6 7 ] Hfffi^J13 

tsjfli i o o mmm ( v ? xi^^r/ 7100 aagpt^ 

^50 5>- (M9,itX.M (ft) M rf*A-Ff-EH2 2 



(8) 
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1 3 



1 4 



0)6. 5MM.mt, Zt>l<zmnmtLXWHt^?>7 
5 MMLMRtS ? )V 9 7 5 MRM £ L T . M^llfiScfe 

[0 0 68] MMMU 

mmm 2 xm^titzmm^ u t^r^ KMfcn*-^ >- 

m-ftX* (**) & 7f^-pt-EH220) 1. 

sw'^ ^ 7 7 5 mssp £ m& l x . wmMm% at. 

[0 0 6 9] ^fla#ll5 

(1*) SS 7f^-Kt-EH220) 5. OSfigP 
? 7 5S*gP£iS-£LT, MffififiScfei: Lfz„ z\tL^m 



[0 0 7 0 ] Jt«E^!l3 

1004) 1 0 oaagp^^-^n^-tfy v 1 0 ofiM 

(ft) m 7f*A-^t-EH2 20) 5. 9S=g|5 
y 7 5fiMgP£ig-£LT, l£*ttlfii» Lst. -ix£FJr 

10 m^n-xmt^, mmms* v^mm.'wmwkft 

[oo7i] mwkfr~em£&e>®m&cvMfe 
±MmmMu^i5&r/kmM 3 crmmmmmmmmm 

#tt mm-t h fz {Z . kjj 3 . 2 mm<7mmmtij< «y ^ 

§f« ( S G C 4 0 0 Z35) tO±t . ^MfiJ&Bj £ Sfc 
S^J¥ 3 5^mt«L, 2 0 "C X' 7 B Wm-ft 2 
ft. 5 0°C ■ Sffil 0 0%«##T5 B*4it^« 

mmi,z2mmrsmT2 5®7>*aig (5x5) £ /trc-^ 

[0072] 



m 3 m 



IWSMH HWSM12 



100 



45 



100 



45 



[0 0 7 3] 



mu^xm&kcomm^comm 

m 3 m (M # ) 

fflES (Sfigtf) s 
Tf7)^-Ft-EH-2 2 0 



25/25 25/25 



HSSSM14 



ffi 



100 

6.5 

100 

75 
75 



100 
1.6 

50 

75 
75 



25/25 25/25 



[0 0 74] 



50 



1 5 



(9) 

3 m (M # ) 
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mm (MM.M) 

7f*A-Kt-EH-2 2 0 

mum 



l 6 



SSSM15 Jt3BM3 



100 

5.0 

100 

75 
75 



100 

5.9 

100 

75 
75 



[0 0 7 5]! 

^^sffl^Tii. mm^mmmti* >y^MM^mm 

[0 0 7 6] 



20 



25/25 6 /25 

= [0077] ttz. ^mmmnmmmi. mmm^j< 
[0078] s ^^mmmnrnmrnt. mmm^ 

[0079] jiLh^tt^^rrs^HBH^^fflfigiBj 



